Theoretical prediction of drug-receptor interactions.
The crucial event in the pharmacological action of drugs is the interaction between a drug molecule and its receptor. Molecular recognition and binding affinity of a drug is driven by a flexible steric fit and a molecular field match between two complementary molecular surfaces of the receptor and the approaching ligand. Rational drug design methods, which attempt to predict the free energy change resulting from ligand binding, rely on a detailed knowledge of the physical forces that govern the drug-receptor interactions in several populated configurations of the intermolecular complex. The overall strength of the interaction is determined by the fine balance between the forces contributed by the individual chemical function groups of the two entities and the physiological medium. This paper recounts some basic information about the description of molecular structures and highlights the methods and approximations commonly used to calculate the binding affinity of a drug to its receptor.